Myelosuppression, including chemotherapy-induced neutropenia and febrile neutropenia, is the major dose-limiting toxicity of cancer chemotherapy. The myeloid colony-stimulating factors have been shown to reduce the risk of febrile neutropenia and its complications. These agents are available globally and are utilised worldwide in oncology practice to support patients receiving cancer therapy. Clinical practice guidelines are available from several international professional organisations.
Risk Factors for Chemotherapy-induced

Neutropenia and Its Complications
Neutropenic complications including febrile neutropenia, infection-related mortality and dose reductions and delays are more frequent among elderly cancer patients receiving chemotherapy. 2, 17, 18 While the risk of cancer increases considerably among the elderly, increasing age is associated with a reduced marrow reserve and more frequent co-morbid medical conditions accompanied by declines in renal and hepatic function, increasing the risk of treatment-related complications. [19] [20] [21] Other variables that increase the risk of neutropenic complications include the treatment regimen and certain patient characteristics such as functional status and medical co-morbidities. In order to more accurately predict the risk of neutropenic complications, multivariate risk models are undergoing extensive validation and may soon be available to assist clinical decision-making in oncology practice (see Figure 2) . 22 
Colony-stimulating Factors
The myeloid growth factors, and most notably granulocyte colony-stimulating factor (G-CSF), have demonstrated the ability to reduce the incidence and severity of neutropenia and febrile neutropenia while improving chemotherapy dose intensity. [23] [24] [25] [26] The long-acting myeloid growth factor pegfilgrastim appears to have several advantages including patient convenience, improved compliance and, potentially, greater potency. 26, 27 Multiple randomised controlled trials (RCTs) have consistently shown the efficacy and safety of G-CSF, which has recently been confirmed in a meta-analysis of RCTs in adult cancer patients receiving cancer chemotherapy. 28 Significant reductions in the risk of febrile neutropenia were observed across studies for both solid tumour patients and those with non-Hodgkin's lymphoma across adult age groups and all forms of G-CSF. Of note, a significant reduction in the risk of febrile neutropenia was observed across a broad range of baseline levels of risk ranging from 17 to 90%. As shown in Figure 3 , the baseline risk of febrile neutropenia in the control arms of these trials ranges across the full spectrum of risk. In fact, a significant inverse relationship between the baseline risk of febrile neutropenia and the relative risk reduction with G-CSF was found (see Figure 3) . 28 This analysis also demonstrated a significant reduction in infection-related and early all-cause mortality. These observations are consistent with that of a Cochrane meta-analysis of therapeutic CSF in patients hospitalised with febrile neutropenia following cancer chemotherapy. 29 The meta-analysis also confirmed the ability of these agents to sustain chemotherapy relative dose intensity averaging 95% in G-CSF patients compared with 88% in control study arms. While few studies have been adequately powered to study overall survival or second malignancies, no increase in mortality or risk of second malignancies has been observed in RCTs.
Myeloid Growth Factor Use in the Elderly Cancer Patient
The risk of cancer increases with increasing age. Patients 65 years of age and above account for some 60% of cancer diagnoses and as many as 70% of cancer deaths. Nevertheless, older patients able to tolerate standard chemotherapy regimens and schedules appear to derive nearly as much benefit from systemic chemotherapy as younger cancer patients. [30] [31] [32] Supportive Oncology haematological toxicity, including neutropenic complications that may result in a higher mortality in those hospitalised for febrile neutropenia. 1 Greater reductions in chemotherapy dose intensity are also observed among elderly cancer patients with potentially compromised disease outcome. 18, [33] [34] [35] [36] [37] [38] However, older patients appear to be nearly as responsive to the myeloid growth factors as younger patients. 39, 40 RCTs of prophylactic myeloid growth factors in older cancer patients have demonstrated a significant reduction in the risk of febrile neutropenia. 34, 37, 41 The risk of febrile neutropenia among patients 65 years of age and older is twice that of younger patients in the first cycle. 4, 5 Nevertheless, practice pattern studies suggest that only a minority of elderly cancer patients receiving chemotherapy treatment receive a myeloid growth factor, with most receiving a reduced chemotherapy dose instead in order to reduce the risk of neutropenia. 11, 12, 17, 18 
Clinical Practice Guidelines for the Myeloid Growth Factors
Clinical practice guidelines for the use of the myeloid growth factors have been developed by various professional organisations, including the European Organisation for Research and Treatment of Cancer (EORTC), the National Comprehensive Cancer Network (NCCN) and the American Society of Clinical Oncology (ASCO). 13, [42] [43] [44] The NCCN guidelines differ in that they are largely based on a consensus process, whereas the EORTC and ASCO guidelines are based on an extensive evidence-based review (see Table 1 ). The various guideline panels reviewed results from the reported RCTs and meta-analyses of these trials. The EORTC has previously developed guidelines on the use of these agents specifically in the elderly. 35 
European Organisation for Research and
Treatment of Cancer Guidelines
The EORTC guidelines for the use of G-CSF recommend routine prophylactic use of G-CSF in those receiving a regimen with a 20% or greater risk of febrile neutropenia. 42 The guidelines recommend an individual risk assessment in those receiving a regimen associated with a risk of between 10 and 20%, but advise against routine growth factor use when the risk is less than 10% (see Figure 4) . Likewise, prophylactic G-CSF is recommended when dose-dense or dose-intense chemotherapy has been shown to have survival benefit. Finally, where a reduction in chemotherapy dose intensity may be associated with a poor outcome, consideration of G-CSF prophylaxis to maintain dose intensity is recommended.
National Comprehensive Cancer Network Guidelines
The myeloid growth factor guidelines from the NCCN have been updated annually since their generation in 2005. 13, 45 After an initial evaluation 
American Society of Clinical Oncology Guidelines
While the original ASCO guidelines for the CSFs were published in 1994, the updated 2006 ASCO White Blood Cell Growth Factor Guideline also recommends the use of CSF prophylaxis when risk is approximately 20% or greater. 44 Likewise, these agents are encouraged when special circumstances such as older age, co-morbid illnesses, previous febrile neutropenia and other risk factors for serious infection place a patient at an increased risk of febrile neutropenia and an equally effective regimen is not available. The principal evidence for the efficacy of the myeloid growth factors considered was based on the results of multiple RCTs and the recent meta-analysis of 17 RCTs of prophylactic G-CSF. 28 Derivative products available with the guidelines include executive and patient summaries, a PowerPoint slide set and a worksheet to assist dissemination and application of the guidelines. These have been generated and are available at the ASCO website (www.asco.org).
A comparison of the three guidelines based on a critical appraisal has recently been reported. 43 Specific clinical content areas were extracted from each guideline and the comparative quality of the guidelines evaluated. While the NCCN guidelines are more concise and practical, the EORTC and ASCO guidelines were more rigorous. The recommendations from these guidelines are remarkably consistent for both primary and secondary prophylaxis with the CSFs. The guidelines are also similar in recommending consideration of their use in the elderly, sustaining chemotherapy dose intensity and individualised risk assessment based on patient-specific risk factors such as previous febrile neutropenia, prior chemotherapy, advanced stage, age of 65 years or above, poor performance, nutritional status, co-morbidities and low baseline blood counts. The quality of the guidelines is generally very good, with little difference in issues related to the scope and purpose, stakeholder involvement and applicability of the guidelines. 40, 43 The NCCN guidelines undergo a more explicit and thorough independent and external review.
The ASCO and EORTC guidelines state individual panel member conflicts of interest, whereas the NCCN guidelines only reflect general potential panel conflicts. On the other hand, the NCCN guidelines are updated annually and the use of algorithms is helpful for comprehension and application.
Cost and the Use of the Myeloid Growth Factors
The decision of whether to use a CSF in chemotherapy patients should be based primarily on clinical indications guided by the recommendations discussed above. However, the cost of the myeloid growth factors raises economic considerations at the societal level that should be balanced against the reduction in costs of hospitalisation, any reduction in early mortality from infection and the potential effect of chemotherapy dose intensity on patient survival. The cost of hospitalisation for febrile neutropenia varies considerably, ranging from US$10,000 to US$20,000 per episode in most US studies. 1, 46, 47 Economic analyses based on the efficacy demonstrated in RCTs and the trade-off between costs of growth factor use and the reduction in risk or duration of febrile neutropenia have provided estimates of overall treatment costs. 48, 49 While the results of these studies have not had a direct influence on the recommendations provided by clinical practice guidelines, the Step 1
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